Survival of motor neuron gene downregulation by RNAi: towards a cell culture model of spinal muscular atrophy.
Gene silencing with double-stranded RNA (RNAi) has proved useful for gene function studies, and should be especially well suited to studying diseases resulting in embryonal lethality where transgenic animal models are difficult to generate. We are applying this approach to the autosomal recessive disease spinal muscular atrophy (SMA). SMA is caused by mutations in the survival of motor neuron gene (SMN). The SMN protein is ubiquitously expressed and plays a role in RNA processing and its reduction in SMA ultimately leads to motor neuron degeneration in the spinal cord. The reasons for this motor neuron selectivity, however, are still unclear. SMN is essential for the viability of most eukaryotic organisms and this has made the generation of animal models of SMA extremely difficult. Here we describe a different approach to study SMN function using RNAi to silence SMN expression in cells. We designed double-stranded small interfering RNA (siRNA) targeted against murine Smn and transfected the murine embryonal terato-carcinoma cell line P19. The siRNAs reduced both Smn RNA and protein levels in the P19 cells compared to controls. These results illustrate that double-stranded RNA can be an effective gene silencing approach even in a protein that is essential for survival and highly expressed, and it could therefore be a valuable tool to study SMN function.